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~ 0 placed in a magnetic field. Muon precession displayed a beat behavior and a Ilslow"-fJ.sec-decrease of the muon spin polarization; these effects were found to be strongly dependent on crystal orientation in the field. Consistent explanation of the results was achieved by assuming that the muon occupied a normal proton site, and by considering the local field effects due to the dipole-dipole interaction of muon-proton pairs.
The depolarization phenomena of polarized positive muons stopping in nonmetallic solids has been the subject of many irivestigatio~s.! 1 This Ilfast il transver se depolarization occur s in times so short « 1 nsec) that only the net result has been measured by observing the residual polarization. The dependence on the longitudinal magnetic field of this fast depolarization and rate can be understood by assuming that the:: muon exists part of the time as muonium during the early phase of its It should be pointed out that this II s low" depolarization is an additional process which occurs subsequent to the above mentioned "fast" depolarization. Attempts 3 ,5 have been made to explain the "slow" depolarization in terms of the muonium. mechanism of Ivanter and Smilga. 6 The effect of local magnetic field interactions due to the presence of paramagnetic impurities or neighboring nuclei has also been considered. 7
However, no quantitative calculations and comparisons have been performed.
In applying the NMR picture to the "slow" muon depolarization in (gaus s).
(1)
A muon in the place of a proton, however, would see a field that is smaller than that seen by a proton by a factor of 2/3, because the muon 8 and proton have different precession rates. (Refer to Pake, Sec. 7, for details.) Therefore:
-4-where e = angle between jJ.-p radius vector and H, and r = 1.55 A.
The interaction with the proton neighbor in the saine water molecule leads to the line structure, whereas the interaction with protons . .
farther away is responsible for the shape and width of the individual lines, which can be described by a Gaussian distribution: 
where we have rnade use of the mirror symmetry of the lines with respect to the external field HO or the frequency Wo that would be observed with no dipole interaction.
The central frequency is and the difference frequencies are 
where 'T = 2.2 jJ.sec, muon rneanlifetime; A = initial decay asymmetry jJ.
I (t~ 10 .. 9 sec); and BG =, constant background. Equation (4) can be used to determine the parameters T 2 , 'A, "\'S, NO' <1>, and BG by fitting it .to the histogram. The fir st 10 jJ.sec of the his-. togram, consisting of 600 cycles (at 4.5 kG), was used for this analysis.
One striking feature of Eqs. (3) and (4) is the prediction of occurrences of beats. However, even for the most favorable case (position 3, Table I ) the first zero crossing of the asymmetry will not occur before 3.5 jJ.sec. Because the signal at 1. 6 mean lives is rather small:
it is difficult to detect the beat behavior by means of fitting Eq. (4).
Therefore we have used a simplified form of Eq. (4), which is a good approximation for t< 'T , the statistically most significant part of the jJ.
histogram:
*
The effective relaxation time, T Z' is related to the width of the complete "muon-NMR" pattern. Table I The detailed agreem.ent is m.arginal, suggesting that the actual crystal orientation was slightly different from. the angles used.
These angles were uncertain to ,.., 10° . . . 
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